Summary: Heat treatment of human plasma at 56 °C eliminates an unstable immunoglobulin fraction. No anticomplementary activity is generated when the remaining heat-stable immunoglobulins are concentrated and purified by the Cohn alcohol method.
Introduction
Heat treatment of sera at 56 °C for 30 min, which is usually employed in serology to inactivate complement, causes partial aggregation of IgG. When the immunoglobulins in such inactive sera are analyzed by gel filtration, aggregated IgG molecules appear in the 19S fraction (1) . Polymerization of immunoglobulins also occurs when sera are kept at 63 °C for 20 min at pH7.0 (2) .
In the present work, standard conditions have been established for the elimination of heat-labile immunoglobulins from human plasma. The resulting plasma is a convenient source for the production of immunoglobulin preparations without anticomplementary activity.
Material and Methods

Immunoelectrophoresis
Immunoelectrophoresis was performed according to the micromethod of Scheidegger (4) using antihuman rabbit sera (Medac, Hamburg).
Quantitative immunoelectrophoresis
Quantitative immunoelegtrophpresis was carried out according to Stephan (5) .
Immunoglobulin determination
The quantiplate of Messrs. Kailestad -distributed by Biotest, Frankfurt -was employed for determination of the immunoglobulins.
Purification of immunoglobulins
This was done according to the Cohn alcohol fractionation method as modified by Nitschmann & Kistler (6) . The alcohol was eliminated by a 24-hours dialysis against 9 g/1 NaCl.
Anticomplementary activity
This was determined by the method of Kabat & Mayer (7) .
Immunoadsorption
Immunoadsorption by the heat-denatured proteins was carried out as follows: The precipitate from 1000 ml recalcified and heated citrate plasma was washed 3 times with 50 ml 9 g/1 NaCl, and subsequently 3 times with 50 ml H 2 O; each washing was followed by centrifugation. After lyophilisation of this material, antihuman rabbit serum was added (100 ml per 4 g lyophilized material) and stirred at 37 °C for 1 hour, then centrifuged. Quantitative immunoelectrophoresis was then performed.
Results and Discussion
Heat treatment of IgG
If heat treatment at 63 °C of human IgG is prolonged from 20 min to 40 min the polymeric fraction increases only slightly. Thus we did not polymerize the entire monomeric IgG-fraction at 63 °C, but only 50% of it ( fig. 1) . Furthermore, the monomeric fraction of immunoglobulin, heated at 63 °C for 40 min, shows the same low anticomplementary activity as the monomeric peak of the unheated starting material, whereas the polymeric fraction demonstrates an extremely high level of anticomplementary activity ( fig. 2, tab. 1 Human plasma thus contains a fraction of immunoglobulins which are particularly heat-labile, and one may speculate that these immunoglobulins similarly aggregate when exposed to other denaturating conditions such as treatment in the Cohn fractionation procedure. This again would cause anticomplementary activity and in turn lead to the known problem of intravenous incompatibility of standard immunoglobulin (3) . For this reason we tried to remove the heat-labile fraction by heating plasma. 
